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The title compound, C 7 H4N20 6 Ci2H 12 N 2 0 2 S, is a 1:1 
cocrystal of the drug dapsone with 3,5-dinitrobenzoic acid. 
The dihedral angle between the two aromatic rings of the 
dapsone molecule is 75.4 (2)°, and the dihedral angles 
between these rings and that of the 3,5-dinitrobenzoic acid 
are 64.5 (2) and 68.4 (2)°. A strong intermolecular carboxylic 
acid O— H- ■ -Nan^ne hydrogen bond is found, together with 
intermolecular amine N— H- ■ O hydrogen-bonding associa- 
tions with carboxyl, nitro and sulfone O-atom acceptors. In 
addition, weak 7r-7T interactions between one of the dapsone 
benzene rings and the 3,5-dinitrobenzoic acid ring [ring 
centroid separation = 3.774 (2) A] results in a two-dimen- 
sional network structure. 



Related literature 

For drug applications of dapsone, see: Wilson et al. (1991). For 
the structures of dapsone and its salts and adducts, see: 
Dickenson et al. (1970); Kus'mina et al. (1981); Smith & 
Wermuth (2012a,/?). For adducts of 3,5-dinitrobenzoic acid, 
see: Etter & Frankenbach (1989). 
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Experimental 

Crystal data 

C 7 H4N 2 0 6 -C 12 H 12 N 2 0 2 S 
M, = 460.43 
Monoclinic, P2^ 
a = 5.8222 (4) A 
b = 15.5982 (10) A 
c = 10.7299 (9) A 
P = 91. m (6)° 



V = 965.68 (12) A 3 
Z = 2 

Mo Ka radiation 
li = 0.23 mm -1 
T = 200 K 

0.30 x 0.25 x 0.05 mm 



Data collection 

Oxfod Diffraction Gemini-S CCD 
detector diffractometer 

Absorption correction: multi-scan 
(CrysAlis PRO; Oxford 
Diffraction, 2010) 
T*&, = 0.832, T milx = 0.990 

Refinement 

R[F 2 > 2a(F 2 )} = 0.056 

wR(F 2 ) = 0.102 

S = 0.93 

3774 reflections 

289 parameters 

1 restraint 



Table 1 

Hydrogen-bond geometry (A, °). 



6257 measured reflections 
3774 independent reflections 
2643 reflections with I > 2o"(7) 
R<„, = 0.049 



H-atom parameters constrained 
Ap max = 0.50 e A~ 3 



-0.43 e A" 



Absolute structure: Flack (1983), 

1803 Friedel pairs 
Flack parameter: 0.07 (11) 



D-H-A 


D-H 


B.-A 


D-A 


D-H-A 


012.4-H12/1-N41 


0.93 


1.73 


2.653 (5) 


173 


N4-H412- ■ -03L4' 


0.95 


2.49 


3.150 (5) 


126 


N41-H413---01L4' 1 


0.89 


2.50 


3.367 (5) 


165 


Symmetry codes: (i) — x 


+ 1.V-A, -z- 


h 1; (ii) x- l,y,z. 







Data collection: CrysAlis PRO (Oxford Diffraction, 2010); cell 
refinement: CrysAlis PRO; data reduction: CrysAlis PRO; 
program(s) used to solve structure: SIR92 (Altomare et al., 1994); 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) 
within WinGX (Farrugia, 1999); molecular graphics: PLATON 
(Spek, 2009); software used to prepare material for publication: 
PLATON. 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: FJ2510). 
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4- [(4-Aminophenyl)sulfonyl]aniline-3 r 5-dinitrobenzoic acid (1 /1 ) 
Graham Smith and Urs D. Wermuth 

Comment 

Dapsone [4-(4-aminophenylsulfonyl)aniline] is a very weak Lewis base which finds use as an anti-leprotic, anti-malarial 
and leprostatic drug (Wilson et al, 1991). The structure of the Dapsone 0.33hydrate is known (Kus'mina et al, 1981) but 
salts or adducts of this compound are not common. We have reported the 1:2 co-crystalline adduct with 1,3,5-trinitro- 
benzene (Smith & Wermuth, 2012a). Reported here is the structure of the 1:1 cocrystalline adduct of Dapsone with 3,5- 
dinitrobenzoic acid, C12H12N2O2S. C7H4N4O6 (Fig. 1). This acid has been found to be very useful for the formation of co- 
crystalline adducts (Etter & Frankenbach, 1989). 

A primary intermolecular O — //■•■O am ine hydrogen bond (Table 1) links the two molecules while N — H-0 hydrogen- 
bond associations with carboxyl, nitro and sulfone O-atom acceptors give a two-dimensional structure (Fig. 2). A weak 
k-k interaction is also found between one of the Dapsone aromatic ring moieties (C1-C6) and that of the acid molecule 
(Cl^-C6^ [minimum ring centroid separation 3.774 (2) A]. In the Dapsone molecule the inter-ring dihedral angle is 
75.4 (2)° which compare with 77.3° in the anhydrous parent Dapsone molecule (Dickenson et al, 1970), 88.1, 75.8 and 
74.7° for the three independent Dapsone molecules in the 0.33hydrate structure (Kus'mina et al, 1981) and 77.5° in the 

5- nitroisophthalic acid adduct (Smith & Wermuth, 20126. The 3,5-dinitrobenzoic acid molecule is essentially planar 
[torsion angles C2^— CL4— C1L4— 01L4, -171.3 (4)°; C2A — C2>A — N3 \A — 032A, -174.4 (4)°; C4A—C5A—N51A— 
052A, -172.2 (4)°]. 

Experimental 

The title compound was prepared by the intereaction of 4-(4-aminophenylsulfonyl)aniline (Dapsone) with 3,5-dinitro- 
benzoic acid by heating together for 15 min under reflux, 1 mmol quantities of the two reagents in 50 ml of 50% ethanol- 
water. Minor poorly-formed yellow crystal aggregates of the title co-crystal formed after partial room-temperature 
evaporation of the solvent. 

Refinement 

All H atoms potentially involved in hydrogen-bonding associations were located in a difference-Fourier analysis but were 
subsequently constrained, with (7i S0 (H) = 1.2(/ cq (N, O). Other H-atoms were included at calculated positions [C — H = 
0.93 A] and also treated as riding, with £/i S0 (H) = 1.2£/ eq (C). No reasonable acceptor atom could be found for one of the 
amine H-atoms on N4 (H41 1). 

Computing details 

Data collection: CrysAlis PRO (Oxford Diffraction, 2010); cell refinement: CrysAlis PRO (Oxford Diffraction, 2010); 
data reduction: CrysAlis PRO (Oxford Diffraction, 2010); program(s) used to solve structure: SIR92 (Altomare et al, 
1994); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) within ff/«GZ(Farrugia, 1999); molecular 
graphics: PLATON (Spek, 2009); software used to prepare material for publication: PLATON (Spek, 2009). 
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032A 



052A 

Figure 1 

The molecular conformation and atom-numbering scheme for the Dapsone and 3,5-dinitrobenzoic acid molecules in the 
title co-crystal. Non-H atoms are shown as 50% probability displacement ellipsoids and the inter-species hydrogen bond 
is shown as a dashed line. 




/ 



Figure 2 

The hydrogen-bonding in the title adduct, viewed down the a axial direction of the unit cell. Hydrogen bonds are shown 
as dashed lines. For symmetry codes see Table 1 . 
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4-[(4-Aminophenyl)sulfonyl]aniline-3,5-dinitrobenzoic acid (1 /1 ) 



Crystal data 

C 7 H4N 2 0 6 -C 12 H 12 N 2 0 2 S 
M r = 460.43 
Monoclinic, P2\ 
Hall symbol: P 2yb 
a = 5.8222 (4) A 
b = 15.5982 (10) A 
c= 10.7299 (9) A 
,3 = 97.693 (6)° 
V= 965.68 (12) A 3 
Z=2 

Data collection 

Oxfod Diffraction Gemini-S CCD detector 

diffractometer 
Radiation source: Enhance (Mo) X-ray source 
Graphite monochromator 
Detector resolution: 16.077 pixels mm" 1 
co scans 

Absorption correction: multi-scan 

(CrysAlis PRO; Oxford Diffraction, 2010) 
T mm = 0.832, T mwi = 0.990 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F* > 2a(F 2 )] = 0.056 

wR(F 2 ) = 0.102 

5=0.93 

3774 reflections 

289 parameters 

1 restraint 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 



F(000) = 476 

D x = 1.584 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 2802 reflections 

6= 3.2-28.7° 

fi = 0.23 mnr 1 

r=200K 

Plate, yellow 

0.30 x 0.25 x 0.05 mm 



6257 measured reflections 
3774 independent reflections 
2643 reflections with / > 2a(I) 
R iBt = 0.049 

#max = 26.0°, 8 m in = 3.2° 

h = -7^7 
& = -19->19 
/ = -13-»10 



Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/[a 2 (F 0 2 ) + (0.0468P) 2 ] 

where P = (F„ 2 + 2F 2 )/3 
(A/(7) max = 0.001 
Ay9 max = 0.50 e A~ 3 
Ap^ = -0.43 e A" 3 

Absolute structure: Flack (1983), 1803 Friedel 
pairs 

Flack parameter: 0.07 (11) 



Special details 

Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are 
estimated from the variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the 
estimation of distances, angles and torsion angles 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional 7?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression ofF 2 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 



X y Z Uis^/Ueq 

SI 0.93142 (16) 0.26625 (7) 0.65868 (10) 0.0211 (3) 

01 1.1787(4) 0.25679(19) 0.6593 (2) 0.0277(9) 

Oil 0.7823 (5) 0.19588 (17) 0.6150(3) 0.0281 (10) 
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A A1 O ZO\ 

U.Ulo (zj 


A A AO A /1 H\ 

U.UUz4 (1 1) 


A AAO 1 
U.UU /I 


(17) 


A AA1 A /1 OA 

— U.UU14 (loj 


Czl 


A A 1 A /OA 

U.UlV (ZJ 


A A 1 A /OA 

u.uiy (zj 


A AOO /1\ 

U.UZ / (3J 


A AAOO /1 0\ 

U.UUzz (loj 


A AAO £. 

U.UUJo 


f'l H\ 

(17) 


A AAO ZO\ 

—{j.UUI (z) 


CJ 1 


a nn /oa 


A A1 f /OA 

U.UlZ) (ZJ 


n aoo /'3^ 
U.Ujz (3J 


O AAC/I / 1 0\ 

— U.UUM (loj 


A O 1 1 O 

u.ui iy 


' 1 OA 


A OOO /'OA 

—kj.kjkjZ (ZJ 


f "' A 1 

C41 


A AO O /OA 

U.Uzo (ZJ 


A AOO /OA 

U.Uzz (ZJ 


A AOA /OA 

U.UZU (jJ 


A AACO / 1 A\ 

u.uujz (lyj 


A A 1 A A 
U.U144 


(18) 


A A A 1/1 (A C\\ 

u.uui4 (iyj 


i 

CM 


A A 1 1 /OA 

U.U13 (ZJ 


A AO A /O A 

U.U34 (jj 


A AOA ZO\ 

U.UZU (jj 


A AA 1 A / 1 A\ 

— U.UU1U (IvJ 


A AAOO 

U.UUJ / 


f'l C\ 

(16) 


A A A 1 /OA 

U.UU1 (zj 


Col 


A A 1 O /OA 

U.Ulo (ZJ 


A A 1 /_T /OA 

U.Ulo (ZJ 


A AOO /"I \ 

U.Uz / (3J 


A AAO O / 1 H\ 

— U.UU33 (1 /J 


A A A A O 

U.UU4J 


(17) 


A AA1 A /1 AA 

u.uuiy (iyj 


A1 1 A 

Ul 1A 


U.UJjO (loj 


a ooo /oa 
U.Ujz (zJ 


A AOIO / 1 OA 

U.Uzi / (1VJ 


A AOO. C (\ Z\ 

U.UUio (1 j) 


O OO 1 

U.UU 1 j 


(14) 


U.UU40 (IjJ 


UlzA 


A AO /I O /1 OA 

U.Uj4o (loj 


A (\A O /OA 

U.U43 (zj 


A AOOA ( A OA 

u.uz /u (iyj 


A A1 0£ /1 C\ 
U.UlZO {IJ) 


A A 1 £0 

U.Uloz 


f'l A \ 

(14) 


A A 1 AO /1 C\ 

u.uiuy (loj 


031A 


A AO OO / 1 OA 

0.0382 (17) 


A AC 1 /OA 

U.U51 (zj 


A AO £. ZO\ 

U.U36 (z) 


A AO 1 A / 1 0\ 

u.uziy (loj 


A A 1 O O 

U.UlzJ 


(^ a\ 

(14) 


A A A 1 f /I A\ 

u.uu 15 (iyj 


U32A 


U.LDU (2) 


A AA/1 /OA 

U.UV4 (jJ 


A AOA /0\ 

U.UZV (zj 


A AO O C / 1 A^ 

U.UZ03 (iyj 


A A 1 A C 

U.U143 


(16) 


A AOO /OA 

U.UZ3 (z) 


UMA 


a A/inn /i OA 
0.0420 (19) 


A ACQ /0\ 

U.Ujo (ZJ 


A A/IA /o^ 

U.U4U (zj 


A AA/T 1 / 1 /T\ 

U.UUol (loj 


O OO 1 H 

U.Uzl / 


(16) 


O 00£Q /1 H\ 

— U.UUoo (1 1) 


A 

UdzA 


a (\A(\ 
0.040 (ZJ 


A A^ O /OA 

U.U36 (zj 


A AO 1 /"3\ 

U.Uol (JJ 


A AO 1 A /"I 0\ 

U.UzlU (loj 


A AO 1 a 

u.uziy 


(18) 


A A 1 1 ( r )\ 

U.UU (ZJ 


xn 1 a 

N31A 


I). 032 (2) 


A AO C ZO\ 

U.UJ5 (zj 


A AOC ZO\ 

U.Uz5 (ZJ 


A A A A A / 1 "7 \ 

U.UU44 (17) 


A AAOA 

0.0070 


(18) 


A AAOA /1 AA 

U.UUoU (19) 


XTC 1 A 


A AT} 

0.02.3 (2) 


A AO C ZO\ 

U.UZ3 (ZJ 


A (\A a n\ 

U.U44 (3J 


A AAOO /1 0\ 

U.UUz / (1 /J 


A A 1 AO 
0.0102 


f'l o\ 

(18) 


A A 1 1 /OA 

— U.UU (z) 


C 1 A 

CIA 


U.UZD (2) 


n nan /o\ 
U.UU/ (zj 


n OOO CT\ 

U.Uzo (j J 


A f\C\A 1 /I 0\ 

— U.UU41 (1 /J 


A AA/I n 

U.UU4 / 


(18) 


A AA/I A (A OA 

— U.UU44 (iyj 


r? a 


U.UiU I Z 1 


u.uiu yz, j 


0 0^ 1 (X\ 

U.Uj 1 I J 1 




-0.000: 


(18) 


—O 001 7 (\ 
u.uui / y^y) 


C3A 


0.019(2) 


0.020 (2) 


0.030 (3) 


-0.0012(17) 


0.0058 


(18) 


-0.006 (2) 


C4A 


0.028 (2) 


0.023 (2) 


0.021 (3) 


-0.0062 (19) 


0.0071 


(19) 


-0.0041 (19) 


C5A 


0.022 (2) 


0.018(2) 


0.022 (3) 


0.0016(17) 


0.0050 


(17) 


-0.0022 (19) 


C6A 


0.024 (2) 


0.016(2) 


0.031 (3) 


-0.0009 (19) 


0.0068 


(19) 


-0.002 (2) 


C11A 


0.033 (3) 


0.020 (3) 


0.027 (3) 


-0.004 (2) 


0.004 (2) 


-0.002 (2) 



Geometric parameters (A, ") 



SI— 01 


1.446 (3) 


Cll— C61 


1.378 (5) 


SI— Oil 


1.439 (3) 


Cll— C21 


1.393 (5) 


SI— CI 


1.758 (4) 


C21— C31 


1.368 (6) 


SI— Cll 


1.760 (4) 


C31— C41 


1.404 (6) 


01 1A— Cll A 


1.220 (5) 


C41— C51 


1.388 (6) 


012A— Cll A 


1.309 (5) 


C51— C61 


1.382 (6) 


031 A— N31A 


1.230 (5) 


C2— H2 


0.9300 


032A— N31A 


1.217(5) 


C3— H3 


0.9300 


051 A— N51A 


1.215 (5) 


C5— H5 


0.9300 


052A— N51A 


1.220 (5) 


C6— H6 


0.9300 


012A— H12A 


0.9300 


C21— H21 


0.9300 


N4— C4 


1.357 (5) 


C31— H31 


0.9300 


N41— C41 


1.415 (6) 


C51— H51 


0.9300 


N4— H412 


0.9500 


C61— H61 


0.9300 


N4— H411 


0.8500 


CIA— C6A 


1.393 (5) 


N41— H413 


0.8900 


CIA— C11A 


1.499 (6) 
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XT A 1 T T A 1 A 

N41 — H414 


A O A A A 

0.8900 


pi A PO A 

CIA — CzA 


1 0*7/1 ( £\ 

1.374 (6) 


XTO 1 A f~~* O A 

N31A — C3A 


1.462 (6) 


C2A — C3A 


1.369 (6) 


N51A — C5A 


1 AHA /C\ 

1.474 (5) 


p •-> * P /I A 

C3A — C4A 


1 o on //"A 

1.387 (6) 


CI— C2 


1.390 (5) 


C4A— C5A 


1.378 (6) 


CI— C6 


1.387 (5) 


C5A— C6A 


1.380 (6) 


p P O 

C2 — C3 


1 Oz^O 

1.362 (6) 


p -> a TTO A 

CzA — HzA 


A AO AA 

0.9300 


P O p A 

C3 — C4 


1 /inn //'A 

1.409 (6) 


p /) A TT /I A 

C4A — H4A 


A m AA 

0.9300 


C4 — C5 


1 O A "7 /^"A 

1.397 (6) 


/~i A 1T£ A 

C6A — H6A 


A m AA 

0.9300 


t~" C /~i/C 

C5 CO 


1.3/1 (6) 






Ol — SI — Oil 


1 1 n T1 /I n\ 

118.73 (18) 


Cll — C61 — C51 


1 -1 A "i f A\ 

120.3 (4) 


01 — SI — CI 


106.80 (16) 


p i PI T TO 

CI — C2 — H2 


120.00 


/"A i ni pi 1 

Ol — SI — Cll 


1 AT "7 A / 1 T\ 

107.70 (17) 


p O PO TT1 

C3 — Cz — Hz 


1 OA AA 

120.00 


r\ 11 c 1 /"< i 

on — si — ci 


1AO OO /I 0\ 

108.88 (18) 


p a p -) t TO 

C4 — C3 — H3 


1 1 A AA 

119.00 


y x 11 n 1 /"i 1 i 

Oil — SI — Cll 


1 AO A "1 /1 OA 

108.03 (18) 


C2 — C3 — H3 


119.00 


p 1 CI -1 p 1 1 

CI — SI — Cll 


1 A/" AO /1 ON 

106.02 (18) 


p a p c TTC 

C4 — C5 — H5 


119.00 


pi 1 » r~\ 1 o A TT1 1 A 

Cll A — U12A — HlzA 


i i /; aa 

116.00 


p / PC TTC 

C6 — C5 — H5 


1 1 A AA 

119.00 


T T /I 1 1 XT/1 T T /I 1 O 

H411 — N4 — H412 


i i a /a A 

119.00 


p 1 p / TT/" 

CI — C6 — H6 


1 OA AA 

120.00 


p A ~KJ A T T /I 1 1 

C4 — N4 — H4 1 1 


122.00 


C5 — C6 — H6 


120.00 


p a XT/1 TT/I 1 1 

C4 — N 4 — H4 1 Z 


1 1 O AA 

118.00 


pi i PO 1 TTO 1 

C 1 1 — Cz 1 — Hz 1 


1 OA A A 

120.00 


p a 1 XT /I 1 TT/1 1 1 

C41 — N41 — H413 


1 1 A AA 

110.00 


p O 1 PO 1 TTO 1 

C31 — Czl — Hzl 


1 -1A A A 

120.00 


f~\ A 1 XT/11 TT A i A 

C41 — N4l — H414 


1 AA AA 

109.00 


/""O 1 p -) 1 TTO 1 

C21 — C31 — H31 


1 OA AA 

120.00 


TT/l 1 O XT/11 TT/11/1 

H413 — N41 — H414 


109.00 


p yj i p -) 1 T TO 1 

C41 — C31 — H31 


120.00 


1 a XT'? 1 a mi a 

(J 3 1 A — Ni 1 A — (J3zA 


i oo n /"/i \ 

123.9 (4) 


pi i pr i TTC 1 

C41 — C5 1 — H5 1 


1 OA A A 

120.00 


U3 1 A — N3 1 A — C3A 


11-7 /I //I \ 

11 /.4 (4) 


p /- 1 pc 1 TJC 1 

Col — CM — HM 


1 ->A AA 

120.00 


/" A "> O * XT') 1 A P "> a 

032A — N3 1 A — C3A 


118.7 (3) 


p -i i P/"1 TT/T1 

Cll — C61 — H61 


120.00 


/\ri A XTC1 A /"■<£■ a 

052A — N5 1 A — C5A 


117.4 (4) 


p; 1 p i TTZT1 

C51 — C61 — H61 


120.00 


i a XTC 1 A A 

(J51A — N51A — <J5zA 


124.2 (4) 


/^OA p 1 A /"< 1 1 A 

CzA — C 1 A — C 1 1 A 


1 O 1 O A 

121.3 (3) 


AC1 A XTC 1 A /" ' C A 

(J 5 1 A — N 5 1 A — C 5 A 


1 1 o c \ 

118.5 (3) 


p /- A pi A 1 1 A 

CoA — CIA — Cll A 


1 1 A C \ 

119.6 (3) 


SI — CI — C2 


118.7 (3) 


p ^ a /" ■• -i a ' a 

C2A — CIA — C6A 


119.1 (4) 


C2 — CI — Co 


119.7 (4) 


pii a PO A p ~\ a 

CIA — C2A — C3A 


1 O A A / A A 

120.4 (4) 


SI — CI — Co 


1 O 1 H /O \ 

121.7 (3) 


XT'* 1 A r^^i A A 

N31A — C3A — C2A 


1 1 A /I //I \ 

119.4 (4) 


p 1 PO PO 

CI — Cz — C3 


1 OA O / A \ 

120.2 (4) 


/~<0 A A P /I A 

C2A — C3A — C4A 


1 OO O //1\ 

lzz.z (4) 


C2 — C3 — C4 


121.3 (4) 


XTO 1 A l~ A A A 

N3 1 A — C3A — C4A 


1 1 O A / A A 

118.4 (4) 


XT A Z" 1 A f ^ C 

N4 — C4 — C5 


1 o o i / /i a 

122.2 (4) 


p O a p /l a f^C A 

C3A — C4A — C5A 


116.3 (4) 


C3 — C4 — C5 


i n /i / a a 

117.4 (4) 


XTC 1 A /~"C A £. A 

N51A — C5A — C6A 


1 1 A O 

119.8 (4) 


XT /I A /"* ") 

N4 — C4 — C3 


1 OA C ( A A 

120.5 (4) 


A A PCA k 

C4 A — C 5 A — C 6 A 


1 O O A / A A 

123.0 (4) 


C4 — C5 — Co 


121.5 (4) 


XTC 1 A pr a /" A a 

N5 1 A — C5A — C4A 


117.3 (4) 


CI — C6 — C5 


119.9 (4) 


p i a /' /" a /" ' r a 

CIA — C6A — C5A 


1 1 O A / A A 

118.9 (4) 


Czl — Cll — Col 


1 OA 1 //I \ 

120.1 (4) 


/"\11A riii i 1 a 

Oil A — Cll A — CIA 


1 OO A / /I A 

122.9 (4) 


C 1 pi 1 pii 1 

SI — Cll — C21 


1 1 A C /") \ 

119.5 (3) 


/■ 1 1->A fill A A 

012A — Cll A — CIA 


111 H f A \ 

111.6 (4) 


C 1 /" 1 i i p /" i 

SI — Cll — Col 


120.4 (3) 


p\ 1 1 A f 1 1 A /" A 1 O A 

Oil A — Cll A — 012A 


125.4 (4) 


/-ill /-<o i 

Cll — Czl — C31 


1 in o / A\ 

liy.e (4) 


/""I 1 A A TT-) A 

C 1 A — CzA — HzA 


1 OA AA 

120.00 


C21— C31— C41 


120.6 (4) 


C3A— C2A— H2A 


120.00 


N41— C41— C51 


121.6(4) 


C3A— C4A— H4A 


122.00 


C31— C41— C51 


118.9(4) 


C5A— C4A— H4A 


122.00 


N41— C41— C31 


119.5 (4) 


CIA— C6A— H6A 


121.00 


C41— C51— C61 


120.3 (4) 


C5A— C6A— H6A 


121.00 
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f~\ 1 CM /"" 1 p 1 

O 1 — S 1 — C 1 — Cz 


29.b (3) 




C3 — C4 — C5 — C6 


-0.7 (6) 


Ol — SI — LI — Co 


-152.0 (3) 




C • A PC P /_ p 1 

C4 — C5 — C6 — C 1 


1 C ( £\ 

1.5 (6) 


p i i ri1 P 1 P1 

Oil — SI — CI — C2 


icon \ 

158.9 (3) 




CM P 1 1 /'1 1 cll 1 

SI — Cll — C21 — C31 


-178.4 (3) 


A1 1 CM 1 /" /• 

Oil — SI — CI — Co 


—22.7 (4) 




Col — Cll — Czl — C31 


1 a /z:\ 

1.4 (6) 


/~M 1 CM /"" 1 p ~\ 

Cll — ol — CI — Cz 


OC 1 /T\ 

—85.1 (3) 




Czl — Cll — Col — C51 


1 1 //:\ 

-1.1 (6) 


p i -1 n 1 p 1 p s~ 

Cll — SI — CI — Co 


93.3 (3) 




SI — Cll — C61 — C51 


1 T O T /I \ 

178.7 (3) 


f~\ 1 cm /" 1 1 P1 1 

(J 1 — S 1 — C 1 1 — Cz 1 


-27.7 (4) 




/~mi ni a \ 

Cll — Czl — C31 — C41 


0.4 (6) 


Ol — SI — Cll — C61 


152.6 (3) 




/~11 1 /~i") 1 /"< ^ 1 XT /I 1 

C21 — C31 — C41 — N4l 


179.0 (4) 


f~\ 11 C<1 f~* 1 1 nil 

Oil — SI — Cll — Czl 


1 C7 A \ 

-157.0 (3) 




pii pi i a \ i 

Cz 1 — C3 1 — C4 1 — C5 1 


-2.3 (6) 


r\ 11 cm /""i 1 1 /~i s~ 1 

Oil — SI — Cll — Col 


23.2 (4) 




C31 — C41 — C51 — C61 


2.6 (6) 


p i cii /"Ml ni 

CI — SI — Cll — Czl 


O/" A /")\ 

86.4 (3) 




XT/11 Ci/i i PC1 /~i/M 

N41 — C41 — C51 — C61 


1 TO 1 / /I \ 

-178.7 (4) 


p i ri i p i \ p £• 1 

CI — SI — Cll — Col 


-93.4 (4) 




C4l — C51 — C6l — Cll 


A A /P\ 

-0.9 (6) 


mi A XT'? 1 A Z" 1 ") A f " ~) A 

O J z A — JN 3 1 A — C 3 A — Cz A 


\ H A A / A \ 

— 174.4 (4) 




CoA — CIA — CzA — C3A 


A T //^\ 

0.7 (6) 


P*11 A x T1 1 A P") A P 1 a 

032A — N3 1 A — C3A — C4A 


a n //"\ 

4.7 (6) 




/"M1A r"1 A /~ii a rcj a 

Cll A — CIA — C2A — C3A 


1 n o / a \ 

-177.8 (4) 


/"\1 1 A XT') 1 A P "> a PI A 

03 1 A — N3 1 A — C3A — C2A 


6.0 (6) 




C2A — CIA — C6A — C5A 


1 1 /Pi 

-2.1 (6) 


/"\1 1 A XT') 1 A P "> a P a * 

03 1 A — N3 1 A — C3A — C4A 


1 1 C A / /I \ 

-175.0 (4) 




C 1 1 A — C 1 A — CoA — C5 A 


176.3 (4) 


r\C1 A XTC 1 A Z"" 1 C A Z" 1 /I A 

O^zA — JN j 1 A — CjA — C4A 


— 1 /z.z (4) 




CzA — CIA — Cl 1 A — Ol 1A 


— 1/1.3 (4) 


PC 1A XTC 1 A PC A P A A 

051A — N51A — C5A — C4A 


7.3 (6) 




/"<1A /"MA /"MIA /"i 1 1 A 

C2 A — C 1 A — C 1 1 A — 0 1 2 A 


1 A C 

10.5 (6) 


s \ c 1 A X TC 1 A P c a p /" a 

051A — N51A — C5A — C6A 


-173.5 (4) 




Z" 1 A /' i a ^ 1 1 A f '\ 1 1 A 

C6A — CIA — C11A — Oil A 


10.3 (6) 


Hf 1 A XTC 1 A PC A f " t- A 

05zA — N51A — C5A — CoA 


7.0 (6) 




C / a rti i /"M1A /"\ 1 1 A 

C o A — C 1 A — C 1 1 A — 0 1 z A 


-167.9 (4) 


c 1 i p i pi 

S 1 — CI — Cz — C3 


1 OA A (1\ 

— loO.U (3 J 




s~ ' 1 \ pi a pi A ~KT1 1 A 

CIA — CzA — C3A — JN3 1 A 


i /y.z (4) 


p /■_ p \ PI P ") 

Co — CI — Cz — C3 


1.6 (6) 




/"MA PI A p 1 A p /] A 

C 1 A — CzA — C 3 A — C4 A 


A 1 /"7\ 

0.1 (7) 


Cl C\ Cfk cs, 


i.y (oj 




\H1A CIA CAA PSA 


— 1 78 A (d\ 


SI— Cl— C6— C5 


179.7 (3) 




C2A— C3A— C4A— C5A 


0.6 (7) 


CI— C2— C3— C4 


-0.9 (6) 




C3 A— C4A— C5 A— N5 1 A 


177.0 (4) 


C2— C3— C4— N4 


178.9 (4) 




C3A— C4A— C5A— C6A 


-2.2 (7) 


C2— C3— C4— C5 


0.5 (6) 




N5 1 A— C5 A— C6A— C 1 A 


-176.2 (4) 


N4— C4— C5— C6 


-179.1 (4) 




C4A— C5 A— C6A— C 1 A 


3.0(7) 


Hydrogen-bond geometry (A, °) 


D—R-A 




D — H 


R-A D-A 


D—R-A 


0\2A— H12^-N41 




0.93 


1.73 2.653 (5) 


173 


N4— H412-03U i 




0.95 


2.49 3.150 (5) 


126 


N41— H413-01U" 




0.89 


2.50 3.367 (5) 


165 


N41— H414-01 m 




0.89 


2.50 3.030(4) 


119 


C2— H2-01 




0.93 


2.58 2.924 (5) 


102 



Symmetry codes: (i) -x+ \,y-\ll,-z+\; (ii) x~\ , y, z; (iii) -x+2, y+V2, -z+ 1 . 
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